Genetic detection of Babesia bigemina from Mongolian cattle using apical membrane antigen-1 gene-based PCR assay.
We developed a new nested PCR (nPCR) assay based on the Babesia bigemina apical membrane antigen-1 (AMA-1) gene sequence for parasite-specific detection. The primers were designed to amplify 738-bp and 211-bp fragments of the AMA-1 gene by primary and nested PCRs, respectively. The assay was proven to be specific for the B. bigemina, whereas the previously established SpeI-AvaI nPCR assay amplified not only the target fragment of B. bigemina but also a homologous one from Babesia ovata. The AMA-1 nPCR assay was also evaluated using field DNA samples extracted from 266 bovine blood samples collected from Mongolia in 2010. In a comparative evaluation, 90 (33.8%) and 25 (9.4%) of the blood samples showed positive reactions for B. bigemina by the SpeI-AvaI nPCR and AMA-1 nPCR assays, respectively. The sequencing analysis of the nPCR products confirmed that the AMA-1 nPCR method had specifically detected the target B. bigemina DNA. However, 4 different kinds of sequences were determined among the SpeI-AvaI nPCR amplicons. Two of them were derived from B. bigemina and B. ovata, while the origins of the others were unknown. In the current study, the presence of B. bigemina was clearly demonstrated among Mongolian cattle populations by the current nPCR assay for the first time. Furthermore, our findings also indicate that the AMA-1 nPCR assay may be a useful diagnostic tool for the specific detection of B. bigemina.